Abstract. In order to draw pipeline temperature and pressure loss and the temperature difference between the fluid and temperature, using the pipeline energy loss formula and heat transfer formula, deduces the relationship between the factors such as temperature and pressure loss, with the influence of temperature factor pressure loss of pipeline temperature simulation analysis on fluid simulation software Flowmaster, to find out the relationship between temperature and pressure loss and temperature and the fluid temperature. The results show that the temperature pressure loss is positively related to the temperature difference. When the temperature difference is fixed, the higher the temperature of the fluid, the smaller the pressure loss and the greater the temperature loss. The result of simulation can provide some reference for improving the efficiency of pipeline transportation.
Introduction
The fluid conveying pipeline is connected to each link of each element in the system, the transmission medium and the energy transfer plays a role in the design process of the pipe, in addition to considering the properties of the pipe, the fluid velocity and the associated temperature and pressure loss should cause enough attention, and affect the temperature loss the transmission efficiency of the fluid medium through the influence of fluid viscosity, pressure loss will affect the size of the working performance and reliability of pipeline components and conditions affecting the whole system [1] . Xiaoyin Tang et al. calculated the formula of pressure loss pipeline heat loss under specific condition [2] . Huixiong Wan et al. solve the pipeline loss and the local loss to get the whole press loss of pipeline [3] ; Xiangrui Kong et al. calculate the pipeline heat loss and design the heat preservation measures of pipeline [4] . From the above study, we found that only the single heat loss or pressure loss is taken into account for the pipeline loss calculation. Through the relevant literature [5] shows that the heat exchange between the pipe and the outside world mainly with the pipe material, pipe diameter, flow rate and the temperature difference between inside and outside. According to the temperature loss and its viscosity change, the corresponding pressure loss can be obtained, so we can know the interrelationship between these factors and provide some reference for the initial temperature and pressure setting of the system, so as to reduce the pipeline transportation process as much as possible the temperature and pressure loss, so that the entire system to maximize the efficiency of delivery.
Pressure Loss Calculation
For the energy loss of the pipeline, the straight pipe section is mainly lost along the way; the curved pipe section is mainly the local loss.
Straight Section of the Loss Along the Way
According to Darcy-Weissbach formula, the pressure loss per unit weight of fluid in pipeline flow is:
In the formula (1): p  -pressure loss along the path,  -drag coefficient along the path, l -pipe length, d
-pipe diameter, v -average velocity of the fluid in the pipe.
Elbow Section of the Local Loss
Local loss refers to the loss of energy that occurs in a sharp stream with drastic changes in flow conditions. In general, the local energy loss per unit weight of fluid in a pipe flow can be expressed as:
In the formula (2):  -for local loss coefficient. For a smooth tube of 90 angle, take  = 9.5. By formula (2) can be obtained local pressure loss as:
Pipe Heat Transfer Calculation
The total pressure loss of the fluid in the pipe is converted into heat, which changes the temperature and viscosity of the fluid. The heat generated by the total pressure loss in the pipe is:
In the formula (4):
; q-unit of time through the pipeline flow. Total pressure loss of heat generated by the heat pipe and then heat to the natural environment, we can get:
In the formula (5): K -pipe surface heat transfer coefficient; t -fluid temperature in the tube; t 0 -ambient temperature.
The relationship between pressure loss, pipe diameter, flow rate and temperature difference can be obtained from equals (4) and (5):
It can be seen from the formula (6), the pressure loss is proportional to the temperature difference, but the fact is not the case, because we have to take the viscosity of the fluid temperature, temperature difference on the heat transfer coefficient K into account. Viscosity will affect the friction between the fluid and the pipeline, the higher the temperature, the less viscous, resulting in less loss; for the heat transfer coefficient, the greater the temperature difference, the greater the K, which will bring more heat loss. For the above two points, the pressure loss and the temperature difference must not reach the final linear relationship.
Simulation Calculation
In order to see the relationship between temperature difference with temperature and pressure loss more intuitively, we apply the idea of fluid network method [6] to simplify a section of pipeline into a simple straight pipe and elbow, and use nodes between them Connect, and use Flowmaster software The diameter of the pipe is 28mm; The initial fluid temperature is set to 20℃, the simulated ambient temperature to take 10℃, 0℃, -10℃, -20℃, -30℃; The flow is set to 1.2m3 / h; The end pressure value is set to 20 bar.
After the simulation, the temperature and pressure loss of the flowing section under different ambient temperatures are obtained. The specific data are shown in Table 2 . According to the data in Table 1 to make the relationship diagram in Figure 2 . As can be seen from Figure 2 , the temperature and pressure loss is positively correlated with the temperature difference, and the temperature and pressure loss becomes larger and larger as the temperature difference increases. In order to further verify the temperature and pressure loss is also related to the temperature of the fluid itself, still use the model in Figure 1 , set the fluid temperature is 30℃, in order to maintain the same temperature, the ambient temperature of 20℃, 10℃, 0℃, -10℃, 20℃, the remaining simulation data unchanged, the results obtained after simulation in Table 3 . According to the data in Table 2 to make the relationship diagram in Figure 3 . Compared with Figure 2 , Figure 3 shows that under the same temperature difference, the fluid temperature is different and the magnitude of temperature and pressure loss is also different. The higher the fluid temperature, the lower the pressure loss and the greater the temperature loss. This is mainly as the fluid temperature increases, the fluid viscosity becomes smaller and smaller, so that the flow resistance is getting smaller and smaller, thus reducing the pressure loss. In order to more clearly see the change of temperature and pressure loss under the same temperature difference, the data in Table 2 and Table 3 are compared as shown in Table 4 . It can be seen from the above table that the fluid pressure loss at 30℃ is about 40% lower than that at 20℃ when the temperature difference is the same, while the temperature loss decreases with the temperature difference increasing.
Conclusion
There is a positive correlation between temperature and pressure loss and the size of temperature difference. There is no linear relationship between temperature and pressure loss. As the temperature difference increases, the change of temperature and pressure loss becomes more and more obvious. Under the same temperature difference, with the increase of the fluid temperature, the pressure loss decreases obviously and the temperature loss increases relatively less. And with the increase of the temperature difference, the change rate of the fluid pressure loss at different temperatures is basically the same, while the temperature loss increases with the temperature difference less and less. Therefore, in view of the above conclusions, we can increase the initial temperature to reduce the pressure loss for pipe network systems with high pressure requirements, such as water distribution network or hydraulic pipelines.
